Background: Human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) are the leading causes of death from infectious diseases. Because of sharing same transmission routes, the co-infection of HIV with HBV or HCV is common. And the coinfections make HIV infected persons have higher morbidity and mortality than those who infected only with HIV. This study aims to investigate factors that may have influence on the co-infections of HBV or HCV among HIV positive individuals. Objective: The goals of this study were to identify factors associated with the co-infection of HBV or HCV among people living with HIV. Methods: Quantitative research method was applied in this study to examine factors associated with HBV or HCV co-infection among HIV infected people. A total of 250 HIV infected individuals in Khanh Hoa province, Vietnam were the sample of this study. It employed the Social Ecological Model (SEM) as a theoretical perspective that focused on multiple levels of factors. Descriptive statistic was used to describe the general characteristics of the respondents. And Binary logistic regression was carried out to measure the influence of factors on the co-infection. Results: The multivariate analysis of this study showed that HIV-HBV co-infection was associated significantly with residents of Nha Trang (OR= 7.179). Regarding HIV-HCV coinfection, being men (OR= 7.617), unemployed (OR= 4.013), a resident of Nha Trang (OR=10.894) and an injecting drug user (OR= 16.688) were risk factors of the co-infection.
INTRODUCTION
Human immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV) are blood-borne viruses, which are one of the top causes leading deaths by infectious disease worldwide (Alter, 2006; Centers for Disease Control and Prevention, 2018) . These three viruses can be transmitted in similar ways such as exchange of blood, or other body fluids, during injecting drug use (IDU), sexual contact or mother-tochild transmission during the perinatal period (Centers for Disease Control and Prevention, 2018; Petty et al., 2014; World Health Organization, 2017a , 2017b . Therefore, HIV-positive individuals are more likely to have a risk of co-infection with HBV or HCV (Kamenya et al., 2017; Mohammadi et al., 2009) . HBV and HCV were as major contributors of liver cirrhosis, liver cancer and liver-related deaths, have become one of the important causes of illness and reduce life expectancy among people living with HIV (Bhaumik et al., 2015; Kim et al., 2017) .
In Vietnam, HIV, HBV, HCV, as well as their co-infections remain a major public health issue. Some studies were conducted in Vietnam (Hanoi, and Ho Chi Minh City) to investigate coinfections prevalence. These studies revealed that the overall prevalence of HBV co-infection were 5 -12.9%; and about 21.2 -36% experienced HCV co-infection (Huy et al., 2014; Mohan et al., 2017; Quang et al., 2015) . Understanding about the situation of HIV co-infection with HBV or HCV among HIV positive people in Vietnam, especially about which factors associated with these co-infection is important for HIV health workers and nurses in developing more effective intervention strategies to prevent HBV and HCV. However, limited studies were conducted in Vietnam to investigate factors associated with these coinfections. Therefore, this study aimed to identify risk factors associated with HBV or HCV co-infection among HIV-positive individuals in Vietnam.
METHODS

Study design
This study was quantitative research to examine factors associated with hepatitis B or hepatitis C co-infection among people living with HIV. It relied on secondary data of the survey from 2016 to 2017 on "HIV, HBV and HCV co-infection of patients receiving ARV and methadone treatment in Khanh Hoa Province", conducted by the Preventing HIV/AIDS Center of Khanh Hoa. The secondary data used in the study was collected in Khanh Hoa Province, situated in the south central coast of Vietnam.
Sample
The study population of this study comprised HIV-positive people receiving ARV treatment in Khanh Hoa Province. These HIV-positive people received a diagnosis of HBV or HCV coinfection. The sample size of this study totaled 250 respondents, which was calculated by the original survey using the Taro Yamane Formula (Yamane, 1973) . The study applied all inclusion and exclusion criteria of the sampling method according to the original survey. All HIV positive persons receiving treatment of ARV in Khanh Hoa province before 31 December 2016 were included in this study. However, the sample recruited had some exceptions: people who refused to participate in the survey, and those who died, moved to other provinces or withdrew from treatment.
Instrument
The subjects of this study were drawn from secondary data of the original survey mentioned previously. The original interviews were conducted face-to-face using questionnaires. Trained interviewers collected data from medical reports first, then made appointments with the HIV people for structured interview, using a paper-based questionnaire and took samples for blood testing (confirmed test for HIV, HBV and HCV). The questionnaires included patient's general information, risk factors of HIV, HBV and HCV infection and patient's medical information.
Ethical approval
This study received approval for the secondary use of "HIV, HBV and HCV co-infection data on patients receiving treatment ARV and methadone in Khanh Hoa Province, Vietnam" from Khanh Hoa HIV/AIDS Center, that conducted and managed the original data set. The ethics approval for this present study was granted by the IPSR-Institutional Review Board (IPSR-IRB) of the Institute for Population and Social Research, Mahidol University (COE. No. 2018/05-160) .
Data analysis
This study employed the Social Ecological Model (SEM) as a theoretical perspective that focused on multiple levels (personal and environmental) of factors and their complex interplay that influence specific behavior. Total of 12 variables was analyzed in this study, which was categorized into four levels, including intrapersonal levels (age, sex, education, marital status, employment status, sexual orientation, experience of injecting drug use and duration of ARV treatment); interpersonal levels (practicing unsafe sex and partner's history of injecting drugs); organizational level (place of residence); and community level (tattooing).Descriptive statistic was used to describe the general characteristics of the respondents (frequencies and percentages). Multivariate analysis (Binary logistic regression) was carried out to identify the risk factors for the co-infections (HIV co-infection with HBV or HCV).There are 2 models, each model is appropriate with each dependent variable (HIV and HBV coinfection, HIV and HCV co-infection). STATA software version 14 was used for all statistical analyses.
RESULTS
Characteristics of HIV Positive People Co-infected with HBV or HCV
Of 250 HIV infected individuals, over one half of respondents were men (59.6%). The age-range of respondents was from 20 -70 years with a mean of 38.2. The prevalence of HIV-HBV and HIV-HCV co-infection was 20.8% and 37.6%, respectively. Individual 30-39 years old were at a higher risk of HBV or HCV co-infection compare to those in age group less than 30. Male respondents had a higher rate of HIV co-infection with HBV or HCV than HIV infected female ( Table 1) . Respondents residing in Nha Trang were co-infected with HBV or HCV at a higher frequency compare to those who resided outside Nha Trang. Marital status, education, employment status, history of injecting drug use and tattooing had a relationship with HIV-HCV coinfection (p<.05); however, the same did not hold for HIV-HBV co-infection. Meanwhile, sexual orientation had a correlation with co-infection of HBV (p<.05), but not with HCV coinfection. 
Risk factors associated with the co-infection of HIV with HBV or HCV
The Multivariate analysis in Model 1 ( Table 2) showed place of residence associated strongly with HIV-HBV co-infection. The risk of HBV co-infection was significantly higher among HIVpositive individuals residing in Nha Trang (OR= 7.179, 95% CI= 1.982 -26.009) than among those residing in other areas.
In Model 2 (Table 3) , of twelve variables, four variables which were categorized as intrapersonal factors (sex, employment status and history of injecting drug use) and organizational factor (place of residence) were significantly associated with HIV and HCV co-infection. Regarding sex, the risk of HCV co-infection was significantly higher among HIV-positive males (OR= 7.617, 95% CI= 2.345-24.742) than females. In terms of employment status, being unemployed was significantly associated with a higher risk of HCV co-infection among HIV-positive individuals (OR= 4.013, 95% CI= 1.228-13.109) compared with being employed. Additionally, HIV-positive individuals residing in Nha Trang had a higher risk of HCV co-infection (OR=10.894, 95% CI= 3.577-33.186) than those who lived in other areas. Regarding the history of injecting drugs, having injected drugs was significantly associated with increased HCV co-infection among HIV-positive individuals (OR= 16.688, 95% CI= 5.848 -46.624) compared with those never having injected drugs. 
DISCUSSION
This study found that some intrapersonal and organizational factors had strong associations with the co-infections. Particularly, in Model 1, about HIV and HBV co-infection, place of residence was found to be strongly associated with coinfection. Concerning the co-infection of HIV and HCV in Model 2, four variables were strongly associated with co-infection including employment status, residency, sex and history of injecting drugs.
Regarding place of residence, which was grouped in organizational level, the findings from multivariate analysis showed a statistically significant association in both two models, with HIV-HBV and HIV-HCV co-infections. It might have been because of the sample size, among 250 respondents, 176 lived in Nha Trang, accounting for 70.4% of the sample size ( Table 1) .
As such, this made the prevalence of co-infection in Nha Trang higher than in other areas.
In Model 2, in terms of the co-infection of HIV and HCV, sex was one of the risk factors strongly associated with co-infection. Specifically, males were more likely to face a higher risk of HIV and HCV co-infection than females. This result was concordant with another related studies conducted in northern Vietnam, China, the US and Africa (Huy et al., 2014; Kim et al., 2008; Umutesi et al., 2017; Wu et al., 2017) . This might be because women are less likely than men to adopt health risk behaviors such as consuming alcohol, injecting drugs, engaging in practicing unsafe sex or having multiple sexual partners. Furthermore, due to norms regarding masculinity, men are socially and culturally expected to be strong. Therefore, they rarely perceive themselves as being at risk of health problem. Also, many refuse to admit that they lack sufficient knowledge and information regarding health (Budesa et al., 2008; Courtenay, 2000; Gupta, 2000; Kaplan & Marks, 1995) .
Moreover, employment status was strongly associated in Model 2 regarding HIV-HCV co-infection. In particular, unemployed individuals were significantly more likely to have HIV-HCV coinfection than those who were employed. This might be because unemployed individuals usually have lower knowledge levels about disease prevention than those who were employed, and those with higher incomes (Pharr et al., 2012; Sun et al., 2013) . In addition, associations were identified between unemployment and risky health behaviors such as consuming alcohol, smoking and risky sexual practices (unprotected sex) (Hammarström & Janlert, 1997; Pharr et al., 2012) . Individuals practicing risky behaviors may have an increased risk of contracting diseases like HBV and HCV etc. This result was similar with related studies in other countries like China and Iran (Mohammadi et al., 2009; Zhang et al., 2017) .
History of injecting drug was found to be a strong determinant of HIV-HCV co-infection among HIV-positive individuals as illustrated in Models 2 ( Table 3) . This was because, injecting drug was one of risk factors of transmitting diseases like HCV or HIV, in that injecting drug users may share or re-use needles, syringes. Therefore, they can be transmitted diseases through direct contact with the blood of an infected person (Centers for Disease Control and Prevention, 2018; World Health Organization, 2017b) . And the results of the present study were similar with related studies in Brazil, Vietnam, China and Thailand (Huy et al., 2014; Kuehlkamp et al., 2014; Sungkanuparph et al., 2004; Zhang et al., 2017) .
CONCLUSION
Multivariate analysis revealed specific intrapersonal factors (including sex, employment status and history of injecting drug use), and organizational factor (residency) had a strong relationship with HBV or HCV co-infections among HIVpositive individuals. These findings could help healthcare providers, nurses and policy makers to direct their interventions to focus more on particular risk groups and to alert HIV-positive patients to their potential risks factors. The local government needs to provide preventive education program and campaigns in public to educate those people who are at high risks of the coinfections to become aware of their risks and health outcomes of the co-infections. Also, preventive education programs should emphasize behavioral changes among HIV-positive individuals, especially those who are males, unemployed, injecting drug users.
In addition, intervention strategies should focus on particular geographical areas, especially areas with a large number of HIVpositive individuals. Furthermore, the local government should have HBV and HCV screening policy in place. Health care institutions should conduct routine surveillance regarding the rate and prevalence of these three types of co-infections in the HIV epidemic context. Especially for the nurses providing cares for HIV positive patients, knowing about the HIV and hepatitis virus co-infection, as well as the factors associated with these coinfection will help developing a proper care plan for each individual HIV patient. For example, encouraging HIV positive patients to undergo HBV or HCV screening, and providing them safety precautions about what things to do or not in order to do to prevent HBV or HCV transmission.
